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ol:^, 4^S.P>«>ol5^^,ofl tfl^> ^B] ^ ZL<^1 ^^:5i«r€ ^2]^^ {Vector for 

anti-HPV vaccine and Transformed Microorganism by the vector} 

pHCE2LB:pgsA-HPVH^ -B-^^V 

i 2A^ 2B^ ^ ^^^o^ s^^^ ^^^E] (pHCElLB:pgsA-HPVLl)^ ^^^]^ # 
S.^5l-^^5>). -^-ar^^tfloilA^ pgsASt}- -§-^^ HPV LI <^^^^ ^o] 

£ 3^ ■& S^^^ ^€^Bl pHCElLBipgsA-HPVLlS ^-J£«V^e1 

^ ZLS^Jl ^a^^> P>-f l:^xfl HPV Ll*j-^7loll t)]^> IgG ^J-^l7> ^3l|-» u^e^ 

i 4^ ^ ^^o]l ^>^^Al<^]o}]^^, S^l-^ ^^^^ PGNBCA-HB168S ^^J^] 

^ ^^^^^ i^l^5l-<H]Ai B^ ^V<g wHel^i^^l i^«J-^7l S^^^^ -^.o^^fe ^fl^ 

^ l-e]^ Af^ ^ ^^-#AJ M]S. :iui}- neJlH. 

• i 5^ ^ ^tgofl ^V^-MAloilcilA-l, ^E^^ pGNCA ^ :^^^E] 

pGNCA-HB1682] -B-:^^> ^js.. 
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£ ^ «^^<^1 ^tb ^V^^Al<:^]o)lAi, i^^:^ €^^Bi (pGNCA-HB168:A2, 
pGNA-HB168:A3 :J.^JL pGNHB-A:A4)S ^^^^^ T^l-^^-oilAi :?]-^ ti>c]£|^o| 

K^m^} ^^^^^ S^^^^ ^o^^^ x>;5l^ ^^-^^^ 



^]^S^^ ^^lSS^c>,l ^^^^ ^B^^^ ^^^^ 7l#* >^iliS^^^^(cell 

surface display) 7]^o]e^ tg-^-S^^ ^w] mechani smol] tfltt ^l-^o) ^7>i)ji o] :^]^6^] 

o>4 ^ ^^^^ S^Ksurface anchoring motif)^ a>-^^<^ ^ 

^ ^^^-i: fi^o,] ^^Al^l^ 7l#^Ai ^1,^^ .^.^^o^ ^^^v. ^Efo]^/*^^] library ^^l^sh 
^ screening, whole cell absorbent. ^^SL ^SM: r^--^:^ ^-S-'g^* 7}^]jl 
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vc^E^X\ t\.^^ A^^^ y}^ ^^«flo> ^cf. ^75] 

^ofl i:?-^^ ^^SlM- ^i^<^] 71^ <^^* 1^:541 ^^-^^^ 37l<^)l ^ 

^^^]JL ^7^^}^]^ -^7]^ ^-f^ :s-€-^>fe ^$<^1^. 

7]^y7}7] <^^y^ A>^^ a^^^2.^1^^ Alls S>\^ 
(lipoprotein), -g-Hl (secretory protein). ^2. ^^^3i)- i^7l^ ^ a. 

7\] 47}:^]o]t^, Gram negative bacteria^] LamB, PhoE[Charbit et al.. J. Immunol., 139: 
1658-1664 (1987) ; Agterberg et al . , Vaccine, 8: 85-91 (1990)], OmpA J^]S. 
«H1 ^7^^ ^^^^ ^S. ol-g--5>5l^, TraT[FeIici et al., J. Mol . Biol., 

222: 301-310 (1991)], peptidoglycan associated lipoprotein(PAL) [Fuchs et al . , 
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Bio/Technology. 9: 1369-1372(1991)] :iL^3l LppEFrancisco et al.. Proc. Natl. Acad. Sci . ' 
USA. 489 : 2713-2717 (1992)] ^ o]^^o^o_r^ ^ pi^^ 1 fimbriae^ FimH adhesin 

4 fimbriae protein [Hedegaard et al.,(^e, 85: 115-124 (1989)]. PapA pilu subunitsf 

pili protein^* K^^^ 3.^]^. <^]-%-^}^ i^efl AlJE*1-7l£. 
tf. o] ^6,l£ ^«-^^(ice nucleation protein) [Jung et al . . Nat. Biotechnol, 16: 

576-560 (1998), Jung et al.. Enzyme Microb. Techno 1 . 22(5): 348-354 (1998), Lee et al . , 
Nat. Biotechnol. 18 : 645-648 (2000)], £/ebsje/a oxytoca^ pullulanase[Kornacker et al . , 
Mol. Microl.. 4: 1101-1109 (1990)], Neiseria^ IgA protease[Klauser et al . . EMBO J. , 
9:1991-1999 (1990)] ^o] ^o]^ ^317> o^cf. Gram positive 

bacteria* o]^^].^ ^-^oflfe Staphylococcus aureus -^A^ protein A* 5.^^^ 
-i-^H -^e^Blo> ^J-^^ M^o.^ «^^^]^ ojorH, /^c^/cac/c/ bacterial 

coat ^^^-i- ol^^H surface display-:-!! o]-§-^x:|.^ ^ ^^3^ positive bacteria^ S 
^ ^^^^ JiJ17> ^cj-. 

(pgsBCA)* Afl^^ s^^^ S.^]^ *-g-^>^ ^cH] rfl^fo^ .^1^ :^^^3L ^^^K «>. pgsBCA 

S^-l] 7fl^tt ^\ ^cK^ifi^s 10-2001-48373). 

■^7lo]lA.1 ^7])^ i^^^ ol-g-^H ^^€^1^ ^^7l» -B-:^^ 

AlSiloit:^.. ^e] 4^ s^oj) i;.]Efl ^^^^ #c>oj^ >a-^fl^ ^^^<^ 
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S^^^^ *^€^^(antigenicity)# ^7H^lfe adjuvant ^-§-^ ^7] i^^o] 



14> Jl:?i 7l-=?-(World Health Organization, WH0)<^1 nfli^ o.^ 50^^ 

Sit:f(Pisani, P., Parkin. D. M. . Ferlay, J. (1993) Int J Cancer 55: 891-903). 

"gA^lfe -^o] ^o,] oi^> ^€^^MolE]^(human papillomavirus, ol§> HPVei- 

^1. 3E^^#<H1 :a-^i)ol 3^«.^ ^nj.<^j|A^ A>4cit)^ ^^^^ -R-^^^ 4JE«]-H]B^tfl 

(Papovaviridae) 4^ ^^<^14(Pf ister , H. (1987) Adv. Cancer Res. 48, 113-147). zl ^6\] 

o]:^- 4^SP]- B>oiBl^fe ^ 700^ -e-^(type)ol ^^i^, zi #oi]A-i 20^^ ^ 

(type)ol ^7j-ol4 ^3^7l^5i 4«^n^-oflAi ^oj:^ -B-^^^cfl. HPV 164 HPV 18 ^ 
(type)-^ <^^^<a-4 cH^^* ^M*>^ ^fe 4^:g^o^^ -^«^>^>4^ o^v^;^ ^^(2„, jjausen 
H, (1988) Mol. Carcinogenesis 8: 147-150). 



«Hsi^o|] 7D^^^7^ ^^^^^ ^^^^ ^^^^^^ ^^^^^ 

^^^^ ^s\,7} #\+ '3-4>^i(keratinocytes)ol]Ai-> ^oIb^^ Hjel ^(virion)* ^^i^7] 
^^<^ vfl( 
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fn vitro) ^^^1 viv6)<^^\ uHs]^ ^^>» tfl^o^ ^l^^\7\ <>\^-^ ^A^^^^ $i 

<H «He^>, oJ;^|.o^ ^^^v ^jg^v^ :^^.o^<^^, cfltb ^l«<J-§- SEfe 

^^-i: ^-§-#*>fetJll o;io^ ^c^.. HPV^ #(species)ofl ^o]^ o.^ ^V-§-«>S. 

S «4^o^ ^^S?h7l ^# J2.ii A]:i^o^ 7H^o] d\^^ tfl^A^Aj. ^ 

^(therapeutic) ^ 7^ ^eHo)! ^^o] ^^o^^]^ o;^t:^.. oJlig-i^xi^ HPV L1/L2 «M 
'^l ^^^^ (neutralizing antibody)7> ^^^^^^7]] ^o.^^ ^^7> HPVH] 

^■i: ^al, olp] ^^sjojclB^-S t:-] ol^a- ^^1 ^:^ol o;[r:}-. ^>^^ ^] 

^ HPV E6/E7-g- tH^o.^ ^o]^oi o]n] i^^olu)- 

#^9=^ Sl^A]7l^ o.^ ^fjL o;^^!-. 

^>^ffe ^11^^ ^^-^^31- epitope ^^^tb ^El-o]:^* a>-§.§>^ 

^^lB]o>, «fl^S.«Hs1.- (baculovirus). A^.^ «Hh1^ (recombinant 

vaccinia virus) A>-g-*>cx^ ^^a^^v^i o;^ o.i3^ , 0]^]^^ «J-igof| 5]«fl Hpys] 7])^^ 

^^Af^].^ ^« ^^^^^ ^ j^^^ .^^^ ^ 

^ ^11^^^ ^£ ^#*>^ «a^7> o]-cH;^lji ojcl-. zieiu). ^ 
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w><>1el^ ^'ilCLive recombinant vaccinia virus)^S.^i HPV LI w>ol5l^ 
"S^Xvirus like particle: o]^} VLPS. 41^)* -B-^ ^JE. tifl1}=^ '^S-it^V^ ^ 
^-^HCHagensee, M. E. . Yaegashi, N. , Galloway, D. A. (1993) J Virol 67 , 315-322), 
o] X\^^^<>^A^ ^A^^ HPV E6/E7 #<a= ^fli* ^ojtb ^«^^>S^ ^-f 

^-^Jo] ;^^5l7i^ ^l«a^tq.fe a-Jl7> SJtKGao, L., Chain, B., Sinclair, C. (1994) J. 
Gen Viol 75, 157-164, Meneguzzi , G. , Cern, C. , Kieny, M. P. (1991) Virology 181: 62-69). 

^>fl^-i: -e-^^ -T- ^^B^ 'g^ofl ZL^l^ ^-^7]- ^31 'S-^^^'M -2-^ 7l:?l-3i}- ^ 

aii=|-(Moss, B. (1996) Proc. Natl. Acad. Sci. USA 93, 11341-11348). 

(attenuated SalmoneJJa typhimuriuni)<^^^ HPV 16 VLP7> ;gn|.o]i^ ;^-tlollA^ 

A^A^^ -^£tb^^ ^JLiE ^cfCDenis. Nardel i-haef 1 iger ^ . Richard, B., S. 
Roden. (1997) Infection and immunity 65: 3328-3336). "^-^^ 3gB|-o] = ^ oj-g.^ 

^>-§-^ -B-S^mtfl ^^tt -^n^ls^ni-^ ^^m^ ^^(vaccination)Al7l^ ^o.^, hpv 
16 E6/E7<H1 cflti- /fl^A^ «]:-g-(Cytotoxic T Lymphocyte ; (TTL)* ^^7l^ ol]3£|SH7> f]- 

SZ^^KRessing, M. E. , Sette, A.. Brandt, R. M. (1995) J Immunol 154 , 5934-5943). 
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^^«- «>l-§-*>«^ n ^^^1 ^fl^- «-^-tl(oral vaccine) -^^-§- 

(edible vaccine)^^. A>-g.^].^^ oj^7]. ojii|. xfl^^oi oc|]s.a-1 :?].^ wH^l^: S 

^ ^€ ^^KHepatitis B surface antigen particle) (Thavala, Y. F. and C. J. Artzen. 
(1995) Pro Natl Acad Sci USA 92. 3358-3361)^ 4€S.T3>i3].o]e]^o^ li^}- L2^^^(# 

€^31 10-2000-0007022)01 ZL <^o]4. n.^^ o]^^ a]^e^o^ ;g o. ^^s)^ HPV LI 



^7]^ 7]^^ n^^}7] x^l^^^o;! i^^^ Al^E^^ % 

o.^ ttcf. 

^ HPV *J-€ol a^ofl -^^71 ^]^SMr, -^7] DlA^^S.^El 

HPV >^7l rr]A5l.^«Bl :^^]^ HPV "SJ-^^ -^^^j^Og ^o^ 

^1^ JEfe <^1«J-^ H cf^ t!:t:f. 
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-fr^:^ pgsB, pgsC ^ pgsA ^ <Hii ^i-f 1- o]>^3)-^ oj;^ 54-^S.ti>w1-o]5]^(Hpv)o) 
^ ^^<HlAi ^7] -^^;^]. pgsB. pgsC, pgsAfe z]-2^- Ai<g i, A^<t 2, a-^^ 301] 7];^^ ^ 

^^;^>5f^ S.^ A>-^^ ^^D^^ oi^> 4^s.T^>«].ol5:)^o^ = HPV 16 LI, HPV 16 L2. 
HPV 18 LI HPV 18 L2 ^^;^>» ^^^^ o]-g.^ - ^ o;^^ = o]>^^ 

a^v ^ ^t^oflAi^ ^71 ^a^j:^ -fr^si^Hl^ 

PgsA7]- JEf-S)^ ^O] 

^■%rm ^ 9X^ ^^%r^^ ^^^o] .o^tI^-, ^^^^(attenuated) B]^5^olel-^ 

o]2=^ 7}^^ ^oltf. n^^^^o_^ tfl;^^, Efo]3). ^s.-m 
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29> 



10> 



1> 



^71 ^3^^^ ^^^^ ^^^^^ o]^^]-7l^. nl.5^^-Bi 

^^It!: -a-JL-^^o^ ^^^V^ zj-^^ <^1^^ 

^>^. ^. ^ «^^ofl Hpy^l ^^^^ ^^^^ 

HPV^ ^<§o] s^(n,ucosal surfaceH^^ •^o^M-.^S. ^b^-^^^I] 

^o^fe .1)^ ^^*>r^. HPV^ S^^l ^^^^ ^^^^^^ :g^6,lA^o^ 

(mucosal response)^ t:^ J:^^^^ ^ 7>^lJl o^o^ ^y^^ 

:^>^S ol^tF ^^-g- «Jj-lol «l^^^(parenteral) hPV^ ^j-oiofl u-, j^,^^ 



^ pgsA» 5^*>^ pgsA^ C-^-toi) HPV Ll^ N-dh^^ c,;ge>c^ HPV Ll# 

pHCElLB:pgsA-HPVLl(£ 1 ^ 0)0,] ^^.J^^ nj^^^^ 

^Els ^^^^^ tfl;^^^ 7Mt}^t^aCIC 10349BP). 
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^ 7>^ 7.V<i|)7ll ;;^>tg^ ^olrf. 

<34> ^e] s|.7l ^^H1«^1>H^ HPV 16 LI -^^^V* ^-g-^ai^M-. HPV 16 LI, HPV 

16 L2, HPV 18 LI, HPV 18 L2 ^ HPV^ ?^a1^o1 -a-^^>«. ^^-^S. 5E^ 

<35> SE^ ^7] ^aH6(|a-1^ «l-^5l^ ^^^HBacj'J lus subtiUs var. 

chungkookjang, KCTC 0697BP)S.^b1 ^^V^^^-y: ^^«>D >ql5Ei!l^ 

pgsBCA» ^^^H ^l-§-^}5l-^^, -^^^V^ ^Bl^^m^^^* ^m^}^ S-€- «>^e-^^ 
# -g-^S^B] pgsBCA* ^^^M •=>!-§- ^^^^1^1 'SI- ^S. ^ 

^^%^ y%^c^ ^<*m. ^^tfl, w>^el^r ^^^<^ pgsBCA -fr^ 

<g7iAi«i3j. 80% ol^^l ^^Aj* '^^ -ft-2flo^ pgsBCA -^^^]-» ^\'%-^^ «-^^-§- 

^Bll- ^1S^7lt+ o]^ d\^^\^ ^ ^T^o^ ig^ol] ^o]i:^.. 

<36> SEtb, «>7l -^AHoflAi^ PgsBCA f-c^jjA-l pgsA^^ ^^-§- 

;^ll^€l-^o.u|., ^ ^ <^^o]^ pgsBCA^ ^-^ £^ ^^^^ 

«-^^-§- ^t-i* ^1^*>^ ^ ^'^^ ^<^m. 
sl«2!|- ZL^-y^A^^^^ s?-sw>^ei^^^ A>-g.*]-^o.q., o] Afl^ oliqoJi o^*>^ rL^«y=A^$ Sfe 
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;38> 



^^*>7li4 -B-A>t}: ^ ^0.6. ^olc^.. 



^'"'l 0^1.1 : i^a^^-S- ^^ pHCE2LB:pgsA:HPV Ll^ 

w>^el^ ^ ■S^'^^^i :a-p> -^^^^i- ■^>^«^ ^o^*>fe >*115L^^^ ^^^sl 

■^^^XpgsBCA) ^ pgsA» ol-g-^i-c^ ^^^'^^ ^I'Sl- ^ '3='^ ^^S. o]:^ 

4^S^>w}o]e]^ typel6(ols:> s|-:g^Ti>w>oie^^^ Hpye). ^^)o:| ^M]^ Ll^ S 

-i: ^ ^fe pHCE2LB:pgsA-HPVLl^ ;^l2:Bf5|rl-. 

^^-g--^ ^1^31-^ «>fe ^Bl pGNA(#€^:s:i0-2001-48373. # 

■^^)<^] HPV^ Ll^ 3.^^}^ ^^H, pUC19ofl m^^o] 9X^ ^ 1.5kb ^ 

>^}^ 4€Snl-B>ole1^ -^^;^>» A>-§-^>^, HPV Ll# ^^^>fe -^^;^> Ai<a 4 (5-cgc 

ggatcc tct ctt tgg ctg cct ag-3) 5? >«.i<i 5 (5-gga aagctt tta tta cag ctt acg ttt ttt 

(polyraerase chain reaction. PCR)^ T^®S^>5ic)-. o] -H-^^> ^^^^ 3.7]^ 

1518bp^rl-. 

-^7] ^s^oji^ 4 ^ A-l<i 5oi]^ S^l:^-g- ^B\ pGNA«^ ^;^1|S>^ ;*ll^^db BamH I 
4 Hind III ^^^^71- ^^^£|^t^. ^71 HPV LI 

BaraH I, Hind HIS. ^^^o^ ols^ ^a]^ i^%^^-§- ^e] pGNA^ #^^-tV ^-^^o^] 
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^<^^^ ^n^^ ^:^^} pgsA^ C-^^ ^^o)l ^n^^^ ^^^c^ <^:^^c^ 

^^ pGNA-HPVLl# :!^]3i^}S^t^, 

^]2.^ ^^ pGNA-HPVLl<^Ai HCE ^S.S.^ , pgsA HPV Ll^ 5£^^>^ ^i^^ 

^91 multicloning sitetfl ^It^S^oi xbal3z). Smal n ^^^H 

^^^E] pHCE2LB:pgsA-HPVLl(£ 1)# 

^ rfl^^^ ^^:^«*>^. pHCE2U:pgsA-HPVLl» ^^*>- rfl^g-^^ 



^ ^^H] 2 : pgsA^ -§-^^ HPV Ll^l S^^^ 

> ^7] a^^^^ pHCE2LB:pgsA-HPVLl» ol-g-^H ^^l^^i ^^^^ ^^^^ 

lV21a<^ ^^i^^Al^J ^ H|-ol3t) Ty21a<Hl^i PgsA^ HPV^ Ll^^€^ «^ 

pHCE2LB:pgsA-HPVLl ^sl-^p]^^ ^cj^l.^ pg3A^ ^i*^^^ 

1-2^ ^^^^^ m-^^ -^^7.} pgsA^ c-^^^■ HPV Lll^€^ 

^ SDS-#E^c>3^ol.nl^ ^ ^ HPV Ll^)] t|]^> ^o] c]^^ « 

(western iDimunoblotting)-^- t=«3^o^ ^^^>^t=]-. 
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<48> ^^l^o.^ pHCE2LB:pgsA-HPVLl-2.^ ^^^«:€^J2.^e]- El-o]^) 'iV21a^ 

^n>6l^) 100 mg/Lo] ^7}^ 50 mi^ LBwfl^1(jLi^7l.±i 5 g/L. 10 g/L. 5 g/L, 

pH 7.0)* 5.^^!: 500 mi #e1-^i3.«=^]Ai ^^a]^ o.^ -B-£*>S^-. ^S-S, 

pHCE2LB:pgsA-HPVLlo.^ ^^^^^g s^-£B>>ie^^ ^Hl<=>1» MRS«fl^l (Lactobacillus MRS. 
Becton Dickinson and Company- Sparks, USA), 37t;<Hl>^i ufloj:, ^-ijA]^o.^ 5.^^-^^ 

:49> , ^^o] o.^^ #£-iel. Ej-olsj iy2ia ^ T'Mlols. ^S.d^J^ 

cfB]^^^ (denature) A] a]^* $h]^]-j7, o]* SDS-#5^o>3.1<iM^ € ^^1 

^A^^ !:]-§- PVDF (polyvinylidene-difluoride membranes, 

Bio-Rad) ^tii^^*^ ^^r:^. ^^^^o] ^7^^ PVDF ^tiBflo] o. ^^^g ^#-§-^ (50 mM H 
e^^ii 5 % ^H(skim milk), pH 8.0)<^l>«>i 1^^:^ ^#c>| l-^5gA]^ r^-^ HPV 

Ll<^ tfltb ^2))o^ ^^s, ^^^j ^#-§--2^011 lOOOtifl ^^^^ 12^]:^ 

2^> 1:^^^ ^^^6«6)] loOOafl ^<J^*H 4^]tt ^^^1^4. ^-§-ol igti. 

sH-a-a- ^^-g-^o.^ >^il^*>Jl <^>«lTa-aH-^€ (avidin-biot in)^]^* 1^-]:^ ^■%-^]^ 
4^1 ^^^Sltf. 7]^3z}. l-^^Alof o.^ H2O2 s}- DAB -§-^^ ^7>§H 

^1^1^ HPV m] tfl^ ^o] >^7] -e-^^^:g:?Vo^ ^o];^oi ^^^^t)-(:£ 2). 

>o> £ 2^ AoflAi Eflo] 1^ ^^^flJEo] ^^^ej- e]-o]3i1 Ty21a, 2, 

3^ -^^^^^ pHCE2LB:pgsA-HPVLl/#S-le^- B^o]3i\ Ty21a, £ 2B<HlAi ^o] 1^ 

^£«>-ge^^ 7V>llo], siloi 2^ ^^^^^ pHCE2LB:pgsA-HPVLl/^£B]-^5i:i, 9}:qo]o] 
tq-. tij-sf ^o], pHCE2LB:pgsA-HPVLl #B^-2:Dlsofl o^^a^ qj: 97 4 jgj^o^ 
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^ ^ 9X9X^. pgsA7> ^ 41.8mao]JL. LI ^^^o] ^ 55.6KDaol^^ ^ 
7] 97.4KDa» M-Ej-xfl^ ^ = ^ pgsAsf LI ^^^<=>] -g-^:g -§-^^«-^^«a^ ^ ^ ojcf. 



<51> 



^^1<^1 3 : HPV L1*J-^^ S^#€^>^ ^SH>^5]>i5i ^^^-a-^^l^ ^Af 
c52> >^7l iL^^^-§- ^^^E^ pHCE2LB:pgsA-HPVLl^ ^^-^^^^^^l^^ s^-SaV-^elri: 9}^]o]6\] 

^ 1-Bl^^> ^^^^ "t^^*^ ^<:^*>^ pgsAiq- -8-^^ HPV2^ LI 

•53> ^51]^ ^ ^x^s] a^^^ ^*^B^ pHCE2LB:pgsA-HPVLl* i?-S.w>-iel:±: ?Hlo]6)] 
^^^^^15^ ^^^> ^1^^£7l- Afls* ^#-g-ofl (PBS buffer, pH7.4)) 

6.5. oie^ wi ^jL, -s^^o] a^^^^ i?-S.BV^el>, 5>109 4-6^^^ BALB/c t'V 

^^ci-o.^ 1^ o.^ ^fl ^ 2^ ^<^1 ^A] i<a :?]::^o.^ ^ ^ ^o^^].^t:].^ 

<^1^^ •^^'^l ^-£w>^e1-h 1>109 T7>-^^2] 3<g :^^o_s. 

^ ^ nel^l 4^ ^A] 3«a ^ ^c^^i.^c|-. 

54> ;g^5>]- ^^J-Jf-c^ ^ 4^ ^o)] 2}-Z)-^ i:'>^>i^ 1:^^ ^^}c^ ^^tfl HPV LI tfl 

^ IgG ^i^^-^ ^j-i^CELISA. Enzyme- linked Immunosorbent assay)^S. ^€<^1 tflth 

*J-^7V» ^^Brl-5|c1-(£. 3). £ 3oflA-l ^ pHCE2LB:pgsA:HPV-^S ^^^^^ 5^Sa>'Ms1^ 
5'>>ll<iK4^¥o^), pHCE2LB:pgsA:HPV-2.S. ^:£.w]-^e1^ 7l-»]ol(;g^:f-c^) ZL 
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:j. 3<^]^^ wfsf :^o]^ pHCE2LB:pgsA-HPVLl^S. ^^^^^a]^ s^-£w>^e^>, 

BALB/c T3>-f^$Sl ^Alo^oll^^ ol^ Hpyo^ Li §j.jgoj] tfltt IgG *J-^1.7> 

1^2:^^ BALB/c ^>-f ::i^:e.ti- ^7)1 ^^^5^ti|-.- 

^^^'\ ^ ^tb ^^^^ T^1^<S#* «=»l-§-*l-fe ^-f . HPV<^ tfl^ -^j^O* ^ 

^^'i'^Hl : pgsB, pgsC ^ pgs A^l 2:^ol ^oj^ ^^Si\ 7^]^^ ^ o]-g- 

#5l^4#^^^V ^A^a^ -H-^^f pgsB. pgsC ^ pgsA ^ <^}=^ ^fM- 

oM «e1^^]-#^#^ ^^^Sr^ S^^>^ pgsB, pgsC ^ pgsA ^ 

I 

<^i=i *>i-i- 1- oi-s-^. ^ ^^'Hi ^fi- HPV s^^Vfe -^^^v* s^*>^ ^ 

^f^^Al«:^H]A-1 l-5}^Til= pGNBCA, pGNCA^ -g- ^eb^iPl^ pGNpgsBCA. 

pGNpgsCAi4 -g-^^ ^o]^. 



(^^^^1*^1 1) S.^ ^^-g- pGNBCA-HB168S^ ^ S f-^^^^fl ^ 
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> v}^^^ ^ -s^-^iAi ^i^^ i-5i^p>#^^<a- ^^^<^] ^<^^}^ ^^^n ^n^^ -fr 

€;^>(pgsBCA)» o]^^c^ ^'^^-^ ^1^1-* ^^S. w>o]5:]^ S 

^1 *J-€7l-l- 1:^^ ^ p(3©CA-HB168^ ^]^^^t^. 

£^*>7l ^SH. pUCSofl 5^s)oi o;^- 14 :L>^ 

«>o]ei^ OS AV-8-^>:2, 6(5-ctg gga tec caa ggt atg ttg ccc gtt tg-3) 

^ ^i"! 7(5-tga age tta tta gga cga tgg gat ggg aat-3)^ ^^^l^i^t^ ^B^Jl 
Bfol^» HBi-oHs o]^^ ^^JL^ ^iflt>^^ ^«J^H S^J-^ -^^^m ^^^V^til.. o]r,fl 
-^^^l 168 bpH7l5|i:]-. 

^7] 6 ^ 7^ Hei-oH^ s.^ pGNBCA<^ ^]^^^ 

BamH I4 Hind III ol^«.^7|. ^;.i)^>£^ ^7] B^ w>o]5li S 

€ -B-^^>» »1?}-J:^ BamH I, Hind IIlS. ^^^}c^ ^a]^ ^^.g. pGNBCA^ 
#2^^n>--^^A> ^A^d] aa:c^s^.^ v^lJEiq^J- ^«^^o) J^^y,}^ c-^^ ^-9lo)] ^^s^^ nj. 
'ii^^V^q-. oj^Tji ^^ pGNBCA-HB168» ^]S:^}'^x^.(S.5%S.) 

^7] l:^-g- pGNBCA-HB168» o]-g-^>c^ cfl^>^«^flAi b^ Kl'^ ^}o]^]^ S 

2oflAi ^-^ tfl:g-^6() ^-^ ( ^J-I^ ^ ^ ) IQO 

m/l-] ^7}^ 50 .M^ mn^] i^S.<^7]^ 5 g/L, 10 g/L. 5 g/L. pH 7.0)» 
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#e1^P>#^^^ ^^^§>^ -B-^^)-^ C-'k^^■ -§-1-^ S ^^^^1.^-^^ «j-S7l 

^ M]^ ^^-^ SDS-#B^<i>Hm<=>M:^ € ^7l<g-^ ^ S tfl^ o]^^ ^^^^ M. 

(western immunoblotting)^ n^^-^M t^^I^^S. ^'^^ 45. ^£<H1a-1 

^ ^^-J^^-i: i=1tl]<^l^(denature)^l?^ ^til*>e^ <:>1§ SDS-l-el<>l-3.^o].T3]s. ^ ^7l<^^ 

l-i^-^ cf-S- PVDF ^w.5ll^<^1 ^^c]-. ^«^;il-o-| ^:p^^ pvdf iga. 

^^•i: 1-^^^ ^^-^-^ (50 mM 5 % ^3.(skim milk). pH 8.0)<^H l^m 

lOOOwfl s|^*>c>^ 12^1^ :^o> wV-§-A]^q-. ^-§.0] ^^-%r^ <> g >H1^*>31 

hH^€<^1 tfl^ 2^1- ^S.^^ ^#-§-^«^l IGOOflfl s|^^>c>^ 4Al:?l: ^oy ^ 

■§-^mi=l-. ^S^^l^i^ ^#-§-^0.^ M]^^}Jl ol-«l^-H>ol^^ (avidin-biotin) 

l^m -i-^ ^-§-^1?^ 14^1 4^*]-^i=f. ^w-ell^oil 7)^3)- ^^Aj^og H2O2 

^ DAB -§-^^ ^7V«1-o^ ^^s^Al^lJi S ^J-^'^l T^t!- ^<^1 -^7] -g-^^«-n:g^:el 

^ ^^^^t:K£ 4«^>H A). s)]oi 16. ^^^l^^oi jmog, 

^91 2^ pCJNBCA-HBieS/JMlOgolc].. S^oJIa^ j^fe :^ol , pGNBCA-HB168 

^Pl:E.ofl ^ 48 KDa^ -S-^ ^ 4^ ^^cf. 

■¥1^><=»^ outereraembrane fractionation^^.^.S. -n-S.^ i^l^-g^s] soluble, 

innermembrane, outermembrane ^ ^2^^ ^silt!: ^ SDS-#sl<i]-a.^o}D]:E. ^ ^7l*^-i^ ^ S 
ifltt <^l-§-^ -i-^^ (western immunob lot ting)* ^^^H ^^1^>^^. 

^.^^ ^3^7]. ^^^>jL ^fli^ (lOinM HEPES buffer. pH 7.4)^ 
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^ o^el ^ A]]^^ 10 fig/vd lysozyme. 1 inM PMSF zi^JL 1 mM EDTA7> i^o] ^ ^^-§- 

^6.3. AX:<^]^^ 10^ ^-§-Al?l ^, DNase (0.5 mg/M) ^ RNase (0.5 mg/m£) 

■ir ^7> sonicationJ9.S. 5z|.3) ^ Intact tfl^^i)- cellular debris*^! 4X: , 20^ ^ 

<?>^ 10.000 X g ^^^Bl<H1 ^e^7> s\jL ^ej^ tl];^-^^ cellular debris^l 4V, 2^] 

^ ^91^ 15,000 X g €^^21<=>I1 periplasm ^j- cytoplasm^ i^*> 

^ ^ Sl^t^. ^Bl:n. pellet^ 1% Sarcosyl (N-lauryl sarcosinate, 

sodium salt)* S-^^l-fe (PBS, pH 7.4).^^ -¥-fi-'«'l^ ^ 41C, 2^]:?]: ^«?>o^ 15,000 

X g ^-^^el-^l ^^^^ tfl^^o] inner membrane.^^, pellet^ tfl^^^ outer 

membrane^ ^ar^^^S n ^^-i: ^ ^^l"^ €-^* SDS-Ss1<i]-3.^<5H = ^ ^7l<^^ ^ 
S tfltl 1-^^* ^«S*H 1^^$ ^ S 

^€7l7> outer membrane*^] ^^1^* ^•?l5l-^^-(S. 4B; ti\^^ membrane ^fli 

pGNBCA-HB168/JM109^ whole cell, ^il^ 3^ p(5NBCA-HB168/JM109^ soluble ^^ , 

4^ pGNBCA-HB168/JM109^ innermembrane , Blltl 5^ 

pGNBCA-HB168/JM109^ outermembrane M-^^cf. 

n tfl^-^o^ ^^^6^] ^^^4, M]S. (Fluorescence-activating cell 

sorting (FACS) flow cytometry).^S. ^^*>^cf. ^^(immunofluorescence) ^^•%r 

*=i ^^-i: -fi-H^l?l ifl^^* >*fli -^5.7]- 4^^^>a7 ^]^» ^#-§-^ (PBS 

buffer, pH 7A)^S. ^ >Hl^t!: 1 % ^^^* ^-^^^ ^^^^ 1 iD4<^l ^ 

-B-^l^lul S cfl^ oj: i^f lOOOtifl ^^*H 4ro1lAi i2Al:?> -i-ov 
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-fr^^ ^#-§-^-^ 1 me ^-^A]^ ri).^ HH^€«^1 ^^^o] ^fe 2^> 1000«H ^^^} 

1 % ^-^^o] #<^^^ ^#-8-^ 0.1 in£ ^] ^-H-^m wH^€<^l ^<^1^^ ^^3. 

^So]-tim-R-3^^6j|BiE^ (streptavidin-R- phycoerythrin) ^^A]e^=^ lOOOWfl ^-^^^H ^ 

^oi^].^t}.(£ 4«^lAi B). 3E<^Ai ^A^^ JM109, 
pGNBCA-HB168/JM109oflAi ^sfl^ v+Bf-tflt).. £^6j|Ai ji^ :^o] , 

^•^ tfl^^oiiA-l^ S ^A^7l7> ^St^M-. ^^-g- ^Bjofl 

(^^^A]c^l 2) iE^ ^^-g- ^^ pGNCA-HB168fi^ ^ i3>ol5|^ S ^ ' 

H>^51^ # ^^oflAi ^Bfltb §H^^t.V#-^A}. ^A^ol] ^c^^>^ Afl^^lE]- ^«^:go^ o. 
^^XpgsBCA) ^ pgsCi^ pgsA» oi-g-th ZL^^^a Ti]^^^ §1.- 

^A^oi] ^o^^i-^ pgsC^ pgsA^ N-^^3f C-^^* 
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8(5-gca cat atg ttc gga tea gat tta tac atc-3), C-^^^l]^ A^t 9(5-ctc gga tec ttt aga 
ttt tag ttt gtc act-3)al ^71^-1^^ -^^Jl ^^n]^^<^]B.^ B^o]x^^ 0]-%-^ 

n-^^c^] tfltb ^Hi-o]i^oi A\<^6\]^ ^^n^ pHCE i9T(ii)<^i ^^m^ ^ms^ me I 
^^^^7} ^^m^^ -^-^^^v^cf. o]aD -o^^i #5^^i->#^^>a: ^^^<^ ^ 

«^*>fe -^^;^>^ pgsC^ N-^^^^-f B] pgsA^ C-^^^^7>xl 4 1.6 kb^ 

'a^^-S-<^1 sl^H -^^d^}* ;^]tbJL^ Nde 14 BamH ^^*>ja 

<^1^1 Nde m BamH I-^S ^a]^ jl^^ ^e]oi pjjcE 19T(II)^1 ^^^^H 

^^^<^1 ^c^^-^ ^13E51^ ^^^^ -B-^^H # s^o] S^Ji Afls^ ;^ms:^ ^d-^ 

^^7} ^7}^ aDs.^ Of 5.3 3.7]^ >I12:*>J7 o]* pOJCA^ ^^*>^t)-. 

^Bl^i-V^-^^'tl- ^<^^}^ ^^^^^ -a-^^XpgsBCA) ^ pgsCfiV pgsA» 

ol-g--&}<:^ ^^-a-^^ tr]^5^4. ^^s. s].o^ :?>^ tiHs^^, S ^J-^71 
« ^^-^ ^ ^B] pGNCA-HB168^, ^7] -^aH] 2<^]^^ ^^^S. 

■^y^^. ^]^7\] ^1^^ ^B) pGNCA-HB168« S. 5<^] liEfiflo^cf. 

'■^71 ^^-§- PGNCA-HB1681- ol-g-^j-o^ cfl^^<HlAi B^ ^}o]^]^ S 

<^1» -^l^fl ^71 ^B^» tfl^^^ol] ^:g^$Al7lJl :5i7l ^AH] 3<^Alsq- ^<^^ 

^^-i: ^stb ^^]3L&]n pgsCASl- -§--t€ S *J-€7l7> ifl^^ 
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^^^^ ^^*H ^^*>5|cf. 

pGNCA-HB168/JM109o]izf. £^6flA^ B>iil- :y-ol . pGNCA-HB168 #e1-^p1-60 ^ 43 

KDa^ -g--^ ^«J?:i ^JE.* 1- ^ ^S^cf. 

[^^^ JLoz)-] 

^ «^^;^]-*^ «>'Mei>.^ ^Bflo^ ^^^^ #^^^>^ ^€^}(pgsBCA)S o] 

■§-^<>^ 4^S.i:.>«].o]ei^o^ ^^x]^ LI nlAg^o^ s^o)], ;g^^c^ 7>^tb 

7ll«^^l-^JL. O] HPyo^ <^]«j. ^ ^^^^ ^^^^ ^^^^^ € -^ 

. HPV^ -^£-1- ^j-^o^ cfl^ ^5A>o] o]-^^ Jl^^^cf^ ^ ^vxg^ HPV 

* ^-S^fe tfl^ ^-ijAl^S^ O.^ 31;^ ;g 

oil 2^-§-ol 7>^^ o;t^ Af-g-^ ^ ^rf. 



37-26 



10^^63378 ^^ o^^]-: 2003/10/25 

[^^^ 1] 

^sl^'^VW^^a- ^^^^ ^^^]» 3.^^^ pgsB. pgsC ^ pgsA. ^ <Hi=- 

^. 

21 

^1 1 $Xo]^, 

^7] -B-^^>^. 91^ 54^S.i3>i3l-ole-)^iO^ HPV 16 LI. HPV 16 

L2, HPV 18 LI ^ HPV 18 L2S. ol^<>lxl^ ^<^1>| afe l- o]^o^ ^^^^tiq 

3] 

-3-71 #Bl^n>^^^xj: S^B^Vfe pgsA» i^^fe ^ 

I^^-t 4] 
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[^^^J- 5] 

^7] T^I^S-i-^ tfl^^, ^3.^21- El-Olsq. ^3.^gE\- lE]^o]j^^^^^ ^]^^SL «5lle1-. 
7) 

^1 6 Xi<H>H. 

^-g--^S ^^^^ ^^^S. ^^1- #«a= ^IS. SEfe c^l«j-g- 

^Sl- £fe -4^^ ^'^V-g-^ ^-i- ^^-^^ ^-^^f SEfe <^l«e3--§- BflAl. 
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9] 

^1 1 ^^^] 9X<=>]M, 

^7] ^B)^ :£ loi) ^x\^ ^^7}- 7Mfe l-Bl-^nnl^ pHCEaBipgsA-HPVLl"?! ^ 

10] 

9 ^^^^^ 
11] 

9 ^iJr .^-^^^IS-S- ^^S. ^^^^^ tH^^^CKCTC 10349BP). 
121 

I^^^J- 13] 

igc- ^^-7] DlA5^s«El -H- Jl^^ ^-9-3. «^>^ 
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141 

>« 13 -^Hl Sl<H^i, 

^^■%r S.^ ■ij-g-o.s. ^^^fe ^^^S. i&l-^ ^oj: <^«j-^ 

15] 

^1 13 *J-ofl ^<^Ai. 

5^*> Sfe ^>»'>-§-^ ^^-^S. o^l^J-g- ^^Ai . 

161 
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163378 



is. 1] 



orjR(i]AMp-1) 



oriRtpUQ 



I 

Ate 1(5398) W 

HCEpromoteT 



pHCE2LB:posA-HPVLl 
9S591qi 



P9S 



Ask HI(SIU>3) 



15. 2] 



B 



kDa 





erm 



oriT 




gpn 1(3503) 




M k3>a 



97 
68 

43 
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1/175 1/125 1/25 1/5 
serum dilution factor 



[:£ 41 

MckmlM*JklMh 

Wilole SohiMe Inner Outer 

M 1 2 3 4 5 



68 
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51 

HCE promter 




rmBT1T2 
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FLI-W 



<110> Bioleaders <120> Vector for anti-HPV vaccine and Transformed 
Microorganism by the vector <160> 9 <170> Kopatentin 1.71 <210> 1 

<211> 1182 <212> DNA <213> Bacillus subtil is <400> 1 atgggctggt 
tactcattat agcctgtgct gtcatactgg tcatcggaat attagaaaaa 60 cgacgacatc 

agaaaaacat tgatgccctc cctgttcggg tgaatattaa cggcatccgc 120 ggaaaatcga 

ctgtgacaag gctgacaacc ggaatattaa tagaagccgg ttacaagact 180 gttggaaaaa 
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caacaggaac agatgcaaga atgatttact gggacacacc ggaggaaaag 
ggaaacctca ggggccgaat atcggagagc aaaaagaagt catgagagaa 
gaggggctaa cgcgattgtc agtgaatgca tggctgttaa cccagattat 
ttcaggaaga acttctgcag gccaatatcg gcgtcattgt gaatgtttta 
tggatgtcat ggggccgacg cttgatgaaa ttgcagaagc gtttaccgct 
ataatggcca tcttgtcatt acagatagtg aatataccga gttctttaaa 
aagaacgaaa cacaaaagtc atcattgctg ataactcaaa aattacagat 
gtaattttga atacatggta ttccctgata acgcttctct ggcgctgggt 
cactcggcat tgacgaagaa acagcattta agggaatgct gaatgcgccg 
gagcaatgag aattcttccg ctgatcagtc cgagcgagcc tgggcacttt 
ttgccgcaaa cgacgcttct tctactttga atatatggaa acgtgtaaaa 
acccgaccga tgatccgatc atcatcatga actgccgcgc agaccgtgtc 
agcaattcgc aaatgacgta ttgccttata ttgaagcaag tgaactgatc 
aaacaacaga accgatcgta aaagcctatg aagaaggcaa aattcctgca 
atgacctaga gtataagtca acagatgaaa ttatggaatt gttaaagaaa 
accgtgtcat atatggcgtc ggcaatattc atggtgccgc agagccttta 
tccacgaata caaggtaaag cagctcgtaa gc 



W^ ^^V: 2003/10/25 

240 ccgattaaac 

300 acagtagaaa 

360 caaatcatct 

420 gaagaccata 

480 acaattcctt 

540 caaaaagcaa 

600 gagtatttac 

660 gtggctcaag 

720 ccagatccgg 

780 gttaatgggt 

840 gaaatcggtt 

900 gatcggacac 

960 ttaatcggtg 
1020 gacaaactgc 
1080 agaatgcaca 
1140 attgaaaaaa 
1182 <210> 2 <211> 



447 <212> DNA <213> Bacillus subtilis <400> 2 atgttcggat cagatttata 



catcgcacta attttaggtg tactactcag tttaattttt 



gccggcagga cttgttgtac cgggatattt aggacttgtg 



60 gcggaaaaaa cagggatcgt 
120 tttaatcagc cggtctttat 



tttacttgtt ttgctagtga gcttgctcac ttatgttatc 



180 gtgaaatacg gtttatccaa 
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atttatgatt ttgtacggac gcagaaaatt cgctgccatg 240 ctgataacag ggatcgtcct 

aaaaatcgcg tttgattttc tatacccgat tgtaccattt 300 gaaatcgcag aatttcgagg 

aatcggcatc atcgtgccag gtttaattgc caataccatt 360 cagaaacaag gtttaaccat 

tacgttcgga agcacgctgc tattgagcgg agcgaccttt 420 gctatcatgt ttgtttacta cttaatt 

447 <210> 3 <211> 1140 <212> DNA <213> Bacillus subtil is <400> 3 
atgaaaaaag aactgagctt tcatgaaaag ctgctaaagc tgacaaaaca gcaaaaaaag 60 
aaaaccaata agcacgtatt tattgccatt ccgatcgttt ttgtccttat gttcgctttc 120 
atgtgggcgg gaaaagcgga aacgccgaag gtcaaaacgt attctgacga cgtactctca 180 
gcctcatttg taggcgatat tatgatggga cgctatgttg aaaaagtaac ggagcaaaaa 240 
ggggcagaca gtatttttca atatgttgaa ccgatcttta gagcctcgga ttatgtagca 300 
ggaaactttg aaaacccggt aacctatcaa aagaattata aacaagcaga taaagagatt 360 
catctgcaga cgaataagga atcagtgaaa gtcttgaagg atatgaattt cacggttctc 420 
aacagcgcca acaaccacgc aatggattac ggcgttcagg gcatgaaaga tacgcttgga 480 
gaatttgcga agcaaaacct tgatatcgtt ggagcgggat acagcttaag tgatgcgaaa 540 
aagaaaattt cgtaccagaa agtcaacggg gtaacgattg caacgcttgg ctttaccgat 600 
gtgtccggga aaggtttcgc ggctaaaaag aatacgccgg gcgtgctgcc cgcagatcct 660 
gaaatcttca tccctatgat ttcagaagcg aaaaaacatg ctgacattgt tgttgtgcag 720 
tcacactggg gccaagagta tgacaatgat ccaaacgacc gccagcgcca gcttgcaaga 780 
gccatgtctg atgcgggagc tgacatcatc gtcggccatc atccgcacgt cttagaaccg 840 
attgaagtat ataacggaac cgtcattttc tacagcctcg gcaactttgt ctttgaccaa 900 
ggctggacga gaacaagaga cagtgcactg gttcagtatc acctgaagaa aaatggaaca 960 

37-36 



3378 ^^ ^;^V: 2003/10/25 

ggccgctttg aagtgacacc gatcgatatc catgaagcga cacctgcacc tgtgaaaaaa 1020 
gacagcctta aacagaaaac cattattcgc gaactgacga aagactctaa tttcgcttgg 1080 
aaagtagaag acggaaaact gacgtttgat attgatcata gtgacaaact aaaatctaaa 1140 
1140 <210> 4 <211> 26 <212> DNA <213> Artificial Sequence <220> <223> 
primer <400> 4 cgcggatcct ctctttggct gcctag 

26 <210> 5 .<211> 31 <212> DNA <213> Artificial Sequence <220> <223> 
primer <400> 5 ggaaagcttt tattacagct tacgtttttt g 

31 <210> 6 <211> 29 <212> DNA <213> Artificial Sequence <220> <223> 
primer <400> 6 ctgggatccc aaggtatgtt gcccgtttg 

29 <210> 7 <211> 30 <212> DNA <213> Artificial Sequence <220> <223> 
primer <400> 7 tgaagcttat taggacgatg ggatgggaat 

30 <210> 8 <211> 30 <212> DNA <213> Artificial Sequence <220> <223> 
primer <400> 8 gcacatatgt tcggatcaga tttatacatc 

30 <210> 9 <211> 30 <212> DNA <213> Artificial Sequence <220> <223> 

primer <400> 9 ctcggatcct ttagatttta gtttgtcact 

30 
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